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DETAILED ACTION 
Response to Amendment 

1 . The applicant's amendments, filed 10/21/2005, have been fully considered and 
reviewed by the examiner. The examiner notes the cancellation of claims 21 and 24-25 
with the addition of new claims 26-30. Claims 1-20, 22-23, and 26-30 remain pending 
with claims 19-20 and 22-23 withdrawn due to a restriction requirement. 

Response to Arguments 

Applicant's arguments filed 10/21/05 have been fully considered but they are not 
persuasive. 

The applicant has argued against the examiners use of the admitted state of the 
art as taught by the applicant's description, stating the cited pages discloses irradiating 
the SihU to break it down to the less reactive SiH3 before forming the film and not the 
claims SiH 2 . The examiner respectfully disagrees with the assertion. Page 3 of the 
current disclosure clearly states applying a high energy electric field to a SiH 4 source 
gas results in breaking the source gas into SiH 2 and the prior art teaches a flow ratio 
and an electric field density, which satisfy the relationship as, taught by claim 13, and 
therefore the prior art must necessarily result in the formation of the polymer forming 
SiH 2 . 

The applicant has argued that there is no teaching in the process of Nakata that 
the SiH 4 gas is converted to any other form of gas. While the examiner agrees Nakata 
fails to explicitly disclose the formation of an intermediate gas phase, the applicant and 
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the prior art are both supplying SiH 4 and H 2 into a reaction chamber and applying a 
electric field, with similar electric field intensities, to the gases. Therefore, the prior art 
and the present claims, reflected by the claims, teach all the same process steps and 
thus the results obtained by applicants process must necessarily be the same as those 
obtained by the prior art. Therefore by applying an electric field in the chamber with 
SiH 4 and H 2 , with a flow rate ratio and electric intensity satisfying the claimed 
relationship, it must necessarily result in breaking the SiH 4 to a third gas SiH 2 , or 
activating the source gas to contain an element which forms a polymer due to bonding. 
Either 1) the applicant and the prior art have different definitions of applying an high- 
intensity electric field, or 2) the applicant is using other process steps or parameters that 
are not shown in the claims to convert the SiH 4 to SiH 2 . 

The applicant has argued against the Nakata reference stating the time for 
supplying the source gas is not obvious. However, it remains the examiners position 
that the process parameter of time is a known result effective variable. If time were low 
it would result in insufficient film thickness and too much time would result a larger film 
thickness then desired. Therefore it would have been obvious to one skill in the art at 
the time of the invention was made to determine the optimal value for the time for the 
source supplying process and the deposition process used in the process of Nakata in 
view of the admitted state of the art as taught by the applicants description, through 
routine experimentation, to impart the substrate with the desired film thickness. 
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All other arguments are directed to newly added claims or newly added 
limitations, which were not present at the time of the rejected claims. Therefore such 
limitations are considered on the merits below. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claims 1, 7, 8-14, 17-18, 26-28 are rejected under 35 U.S.C. 112, first 
paragraph, because the specification, while being enabling for supplying SiH 4 and H 2 for 
forming a microcrystalline film during a second process, does not reasonably provide 
enablement for forming a microcrystalline film during a second process using a first gas 
and a second gas. The specification does not enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to use the invention 
commensurate in scope with these claims. While the specification clearly enables one 
of ordinary skill in the art that a first gas of SiH 4 and a second gas of H 2 using the 
process as claimed will result in depositing a microcrystalline film during the second 
process. The specification does not provide additional direction or working examples to 
one of ordinary skill in the art to provide any combination of various gases, each of 
which is within the scope of the claimed invention, to deposit a microcrystalline film 
during the second process without undue experimentation. 
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4. In addition, claims 26 -28 are rejected under 35 U.S.C. 112, first paragraph, 
because the specification, while being enabling for supplying SihU and hb at flow rate 
ratio, during the first process, to prevent a tin film from being amorphous, does not 
reasonably provide enablement for supplying a first gas and a second gas at a flow rate 
ratio so as to not deposit an amorphous film. The specification does not enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to 
use the invention commensurate in scope with these claims. While the specification 
clearly enables one of ordinary skill in the art that a first gas flow rate of SiH 4 and a 
second gas flow rate of H 2 in a ratio to prevent an amorphous film. The specification 
does not provide additional direction or working examples to one of ordinary skill in the 
art to provide any combination of various gases at any of a multitude of flow rates, each 
of which is within the scope of the claimed invention, to supply a flow rate ratio to 
prevent an amorphous film deposition. 

5. Claim 30 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter, which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. 

The added limitation "depositing the microcrystalline thin film forms a majority of 
the microcrystalline thin film on the substrate" appears to be new matter. The examiner 
cannot ascertain support in the specification for such an added limitation. If the 
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applicant can provide support from the written description on the record then the new 
matter rejection will be withdrawn. 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

7. Claims 1-8 and 26-27 rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 1 includes the added limitation of depositing "the microcrystalline thin film 
during the second process" and also includes the limitation "performing the first and 
second process a plurality of times to form the microcrystalline thin film". It appears as 
though such limitations are contradictory to each other, where "the microcrystalline thin 
film" is deposited during the second process, but also requires multiple repetitions to 
deposit "the microcrystalline thin film". 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
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the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

9. Claims 1-18, and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US Patent 5686349 by Nakata, hereafter Nakata '349 in view of US Patent 
6271062 by Nakata, hereafter Nakata '062. 

Nakata '349 teaches a method of forming a microcrystalline thin film comprising a 
first process of supplying SiH 4 and H 2 comprising gases into a chamber with a 
substrate, a second process of supplying H 2 alone to the chamber and repeating the 
first and second process a plurality of times without removing the substrate from the 
chamber (Abstract, Example 1 ). Nakata '349 discloses supplying H 2 at a constant rate 
during both the first and second process and SiH 4 has a first rate during the first 
process and is not supplied during the second process (Example 1). 

While the examiner notes the process as taught by Nakata '349 does not teach 
of depositing a microcrystalline thin film in the second step, it is the examiners position 
that after stopping the flow of SiH 4 , the process of Nakata '349 inherently results in at 
least a quantitative amount of continual deposition, during the second step, at which H 2 
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is maintained at a constant rate, due to the presence of SiH 4 and H 2 remaining in the 
process chamber. In addition, residual SiH 4 remaining in the process chamber with the 
constant flow of H 2 will result in a H 2 to SiH 4 dilution ratio to deposit a quantitative 
amount of microcrystalline thin film directly from the vapor phase, See Nakata '062 
which discloses adjusting the hydrogen dilution ratio to deposit microcrystalline thin 
films directly from vapor phase (Column 5, lines 20-25). The examiner notes the claim 
as written only requires that a microcrystalline thin film is deposited during the second 
step and does not require no thin film deposition during the first step. 

Nakata '349 fails to explicitly teach of converting the SiH 4 to SiH 2 , which contains 
a polymer-forming element, by the application of the electric field. However, as 
evidenced by the admitted state of the art discloses when applying a high-energy 
electric field to the SiH 4 is broken down into a more reactive SiH 2 , which may form a 
polymer by bonding to each other (Specification Page 3). In addition a flow ratio and an 
electric field density, which satisfy the relationship as, taught by claim 13, must 
necessarily result in the formation of the polymer forming SiH 2 . 

Nakata '349 teaches of supplying the gases with a flow rate ratio, r, equal to 100 
and an electric field intensity, P, of 1000 mW/Cm 2 which satisfies the relationship as 
claimed (Example 1). 

Therefore, the prior art and the present claims, reflected by claim 4 and 13, teach 
all the same process steps and thus the results obtained by applicants process must 
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necessarily be the same as those obtained by the prior art. therefore by applying an 
electric field in the chamber with SiH 4 and H 2 , with a flow rate ratio and electric intensity 
satisfying the claimed relationship, it must necessarily result in breaking the SihU to a 
third gas SiH 2 , or activating the source gas to contain an element which forms a 
polymer due to bonding. Either 1 ) the applicant and the prior art have different 
definitions of applying an high-intensity electric field, or 2) the applicant is using other 
process steps or parameters that are not shown in the claims. 

While the examiner notes the process as taught by Nakata '349 does not teach 
of depositing a third gas, SiH 2 , to a surface of the substrate in the second step, it is the 
examiners position that after stopping the flow of SiH,*, the process of Nakata '349 
inherently results in at least a quantitative amount of continual deposition of SiH 2 , during 
the second step, at which H 2 is maintained at a constant rate, due to the presence of 
SiH 4 and H 2 remaining in the process chamber. 

Claim 8 and 10: The prior art and the present claims, reflected by claim 8, teach 
all the same process steps and thus the results obtained by applicants process must 
necessarily be the same as those obtained by the prior art. Therefore by supplying the 
second gas during a portion of the deposition of the third gas, it must necessarily result 
in reduction of formation of the polymer of the third gas prior to deposition. Either 1 ) the 
applicant and the prior art have different definitions of depositing the third gas during the 
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second process without the first process gas, or 2) the applicant is using other process 
steps or parameters that are not shown in the claims. 

Claim 17: Nakata '349 teaches of a method of manufacturing a thin film 
transistor by forming a gate electrode, forming an insulation layer on the gat electrode 
and forming a channel layer film on the insulation layer by using the microcrystalline thin 
film forming method of claim 9 and then subsequently forming a source electrode on the 
channel layer (Column 3, lines 14-45). 

Claim 14: Nakata '349 teaches all the limitations of this claim as applied to claim 
9 above, however, they fail to disclose a supplying process of 2 seconds or less and the 
source deposition process longer then the source supplying process. 
However, It is the examiners position that the process parameter of time is a known 
result effective variable. If time were low it would result in insufficient film thickness and 
too much time would result a larger film thickness then desired 

Therefore it would have been obvious to one skill in the art at the time of the 
invention was made to determine the optimal value for the time for the source supplying 
process and the deposition process used in the process of Nakata '349 in view of the 
admitted state of the art as taught by the applicants description, through routine 
experimentation, to impart the substrate with the desired film thickness. 

Claim 18: Nakata '349 teaches all the limitations of this claim as applied to claim 
9 above, however, they fail to explicitly disclose the claimed distance for the 
microcrystalline film from the insulation layer. However, Nakata '349 discloses a portion 
of the channel layer comprises a microcrystalline thin film less then 500 angstroms from 
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the insulation layer (Column 3, lines 14-45). In the case where the claimed ranges 
"overlap or lie" inside ranges disclosed by prior art a prima facie case of obviousness 
exists. In re Wertheim, 541 F.2d 257 191 USPQ 90. See MPEP 2144.05. 

10. Claims 1 , 26, and 29-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US Patent 6919266 by Ahn et al, hereafter Ahn in view of US Patent 
6833161 by. Wang et al., hereafter Wang. 

Wang, teaching a method of depositing a tungsten nitride film, discloses 
introducing a continuous carrier gas stream (second gas) and an ammonia (first gas) 
and then stopping the ammonia to supply the second gas and not the first gas to the 
chamber (Column 9, lines 15-45). In the second process, Wang discloses providing a 
third gas to effectively deposit the thin film and Wang discloses repeating the first and 
second process a plurality of time to form a film on the substrate (Column 9 lines 15- 
45). Wang fails to disclose the depositing of a microcrystalline thin film. 

However, Ahn, teaching of depositing a tungsten nitride barrier layer by atomic 
layer deposition, discloses the deposited tungsten nitride film using atomic layer 
deposition is a microcrystalline structure (Column 5, lines 7-30). Ahn discloses the 
microcrystalline thin film has a flat surface due to smooth film growth (Column 5, lines 7- 
30). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify Wang to effectively deposit a microcrystalline tungsten 
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nitride as suggested by Ahn to provide a desirable barrier layer with a reasonable 
expectation of success to reap the benefits of a barrier layer with a smooth surface. 

Claims 26 and 30: The process of Wang will result in the limitations of these 

claims. 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US Patent 6329270 discloses PECVD deposition of 
microcrystalline thin film and discloses the crystalline structure of the deposited film is a 
result of the SiH 4 to H 2 ratio, i.e. the hydrogen dilution, and discloses high H 2 amounts 
result in lower energy and lower deposition rates which results in depositing 
microcrystalline silicon (Column 6). US Patent 5242530 by Batey et a\. discloses the 
film thickness per cycle is a function of the pulsing time of the SihU 

12. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Turocy whose telephone number is (571) 272- 
2940. The examiner can normally be reached on Monday-Friday 8:30-6:00, No 2nd 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on (571) 272-1423. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 

David Turocy 
AU 1762 
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